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Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Howard  Reservoir  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non— Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
the  city  of  Manchester. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely , 


MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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BRIEF  ASSESSMENT 


Howard  Reservoir  Dam  is  an  earth  embankment  about  710  ft.  long,  with  a  maximum 
height  of  about  50  ft.  and  a  crest  width  of  about  15  ft.  The  spillway  is  located 
at  the  right  abutment  of  the  dam.  It  consists  of  a  paved  channel;  a  10  ft.  wide 
ogee  crested  weir;  and  training  ualls  extending  3  ft.  above  the  spillway  crest 
to  elevation  492  MSL.  Above  the  top  of  the  walls,  the  spillway  opening  becomes 
a  modified  V-notch  with  unpaved  earthen  side  slopes  rising  to  the  top  of  dam, 
elevation  496  MSL,  at  2'^  horizontal  to  1  vertical.  The  gate  tower,  a  wet  well 
shaft,  is  located  on  the  crest  of  the  dam  at  its  mid-span.  It  has  14  in.  dia. 
and  20  in.  dia.  inlet  pipes  at  elevations  469  MSL  and  454  MSL,  respectively.  A 
24  in.  dia.  blowoff  pipe  and  a  14  in.  dia.  gravity  flow  pipe  leading  to  Porter 
Reservoir  provide  the  outlets  from  Howard  Reservoir. 

Howard  Reservoir  is  utilized  as  a  water  storage  facility  by  the  City  of  Man¬ 
chester.  It  is  about  1,500  ft.  long  and  has  a  surface  area  of  18  acres  at  spill¬ 
way  crest  level.  The  drainage  area  is  about  0.86  sq.  mi.  (550  acres)  and  the 
maximum  storage  to  top  of  dam  is  478  acre-ft.  In  accordance  with  size  and  capa¬ 
city  criteria,  the  dam  is  classified  as  intermediate  in  size.  Because  a  breach 
of  the  dam  would  affect  about  15  homes,  a  school  and  a  local  road,  with  the 
possibility  of  more  than  a  few  lives  being  lost  and  the  probability  of  appre¬ 
ciable  economic  losses,  it  has  been  classified  as  having  a  high  hazard  potential. 


Brush  growth  is  becoming  well  established  on  the  downstream  slope.  Minor 
seepage  is  evident  at  the  downstream  toe  of  tiie  embankment  about  300  ft.  from 
the  left  abutment.  There  is  a  large  rodent  hole  about  4  in.  dia.  and  3  ft. 
deep  at  the  toe  of  the  slope  approximately  50  ft.  to  the  left  of  the  gatehouse. 
The  dam  is  judged  to  be  in  generally  good  condition. 

The  PMF  test  flood  inflow  of  2,600  cfs  could  overtop  the  dam  by  0.7  ft.,  the 
total  outflow  being  about  2,300  cfs.  The  spillway  is  adequate  to  pass  an  out¬ 
flow  corresponding  to  about  42  percent  of  the  test  flood  outflow.  The  spillway 
discharge  at  top  of  dam,  elevation  496.0  MSL,  is  967  cfs. 


Within  two  years  after  receipt  of  this  Phase  I  Inspection  Report,  the  owner, 
the  City  of  Manchester,  should  retain  the  services  of  a  registered  professional 
engineer  to  make  further  hydrologic  and  structural  investigations,  and  should 
implement  the  results.  These  studies  should  cover:  (1)  an  in-depth  assessment 
concerning  the  spillway  adequacy,  the  potential  for  overtopping  and  possible 
failure,  ways  of  increasing  the  total  discharge  capacity  of  the  dam,  and  the 
use  of  stoplogs;  (2)  whether  the  spillway  training  walls  should  be  raised  to 
the  top  of  the  dam;  and  (3)  whether  downstream  spillway  channel  modifications 
are  required  to  forestall  possible  overtopping  of  the  walls. 

The  owner  should  also  implement  the  following  measures:  (1)  remove  and  control 
brush  growth  on  the  downstream  slope;  (2)  remove  tree  growth  from  the  spillway 
channel;  (3)  backfill  the  rodent  burrow  near  the  toe  of  the  downstream  slope 
and  monitor  the  embankment  for  new  burrows;  (4)  repair  all  spalled  and  deteri¬ 
orated  concrete;  (5)  stoplogs  on  the  spillway  crest  should  not  be  used  until 
all  the  above  recommendations  and  all  other  remedial  measures  have  been  imple¬ 
mented;  (6)  monitor  seepage  at  the  toe  of  the  dam  during  periods  of  high 
reservoir  level  and  at  least  once  a  year;  (7)  develop  a  formal  surveillance 
and  flood  warning  plan;  and  (8)  institute  procedures  for  a  biennial  periodic 
technical  inspection  of  the  dam  and  appurtenant  works. 


\  OF 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washing¬ 
ton,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expe¬ 
ditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  involving  top¬ 
ographic  mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation:  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  there¬ 
of.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
necessarily  posing  a  highly  inadequate  condition.  The  test  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aide  in  determin¬ 
ing  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  consider¬ 
ing  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 
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This  Phase  I  Inspection  Report  on  Howard  Ke.^ervoir  D.nn 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  teported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  Judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


Engineering  Division 

JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 
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DATE 


PHASE  I  INSPECTION  REPORT 


HOWARD  RESERVOIR  DAM  CT  00015 
Section  1  -  PROJECT  INFORMATION 


1.1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the 
.Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  nation¬ 
al  program  of  dam  inspection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  within  the  New  England  Region.  Louis 
Berger  &  Associates,  Inc.  has  been  retained  by  the  New  England  Division  to 
inspect  and  report  on  selected  dams  in  the  State  of  Connecticut.  Authoriza¬ 
tion  and  notice  to  proceed  was  issued  to  Louis  Berger  &  Associates,  Inc. 
under  a  letter  of  19  March  1979  from  John  P.  Chandler,  Colonel,  Corps  of 
Engineers.  Contract  No.  DACW33-79-C-0051  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

b.  Purpose. 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal  dams  to 
identify  conditions  which  threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective  dam 
safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  Howard  Reservoir  is  located  in  the  City  of  Manchester, 
Hartford  County,  Connecticut  about  1  mile  southeast  of  the  1-84  and  Route  85 
interchange.  The  dam  is  situated  at  the  headwaters  of  Porter  Brook  which 
flows  from  Howard  Reservoir  about  2  miles  to  its  confluence  with  Hop  Brook, 
a  tributary  of  the  Connecticut  River.  It  is  shown  on  U.S.G.S.  Quadrangle, 
Rockville,  Connecticut  with  coordinates  approximately  at  N41°  46'  15", 

W72°  28'  43".  The  normal  storage  level  of  the  reservoir  at  spillway  crest 
is  489  MSL. 

b.  Description  of  Dam  and  Appurtenances. 

(1)  Description  of  Dam.  Howard  Reservoir  Dam  is  an  earthfill  embank¬ 
ment  about  50  ft.  high  and  710  ft.  long.  The  dam  was  constructed  of  gravel 
and  impervious  fill  material.  It  has  a  central  core  wall,  apparently  of 
masonry  construction,  that  extends  from  a  core  trench  to  within  4  ft.  of 
the  top  of  the  dam  and  for  the  full  length  of  the  dam.  Sheet  piling  extends 
from  the  original  ground  surface  approximately  30  ft.  deep  for  the  full  length 
of  the  dam  and  about  30  ft.  into  each  of  the  abutments. 
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The  dam  has  a  crest  width  of  about  15  ft.  The  upstream  slope  is  about  2 
horizontal  to  1  vertical  and  the  downstream  slope  is  about  2h  horizontal  to 

1  vertical.  The  upstream  slope  is  protected  by  handplaced  riprap  to  within 

2  ft.  of  its  crest.  The  downstream  slope  has  grass  cover  with  brush  intrusion. 

The  original  plans  indicate  a  toe  drainage  system,  consisting  of  an  upper 
collector  and  a  lower  collector,  both  located  near  the  downstream  toe  of  the 
embankment  at  the  maximum  section.  These  collectors  consist  of  6  in.  dia. 
vitrified  pipes  with  open  joints,  connected  to  a  12  in.  dia.  pipe  which  enters 
into  a  weir  chamber  at  the  toe  of  dam  and  outlets  to  the  downstream  channel 
beyond. 

(2)  Spillway.  The  spillway  for  Howard  Reservoir  is  located  at  the  right 
abutment  of  the  dam.  It  consists  of  a  10  ft.  wide  ogee  crested  weir  with  train¬ 
ing  walls  extending  3  ft.  above  the  spillway  crest  to  elevation  492  MSL.  There 
the  spillway  opening  becomes  a  modified  V-notch,  with  unprotected  earthen  side 
slopes,  which  rises  to  the  top  of  dam,  elevation  496  MSL,  at  2^  horizontal  to 

1  vertical.  There  are  masonry  training  walls  immediately  upstream  and  down¬ 
stream  of  the  ogee  weir.  Beyond  the  downstream  masonry  training  walls,  the 
10  ft.  wide  channel  is  bounded  by  about  2  ft.  high  masonry  walls  as  it  continues 
down  the  abutment  slope  to  end  some  400  ft.  below  the  dam  at  stream  level. 

(3)  Outlets.  The  reservoir  outlet  is  from  a  wet  well  and  gate  tower 
located  on  the  crest  of  the  dam  at  about  its  mid-length.  A  20  in.  dia.  low 
level  inlet  pipe  and  a  14  in.  dia.  high  level  inlet  pipe  empty  into  the  wet 
well  shaft,  each  controlled  by  gates  operated  from  the  top  of  the  shaft.  A 
24  in.  dia.  blowoff  pipe  leads  from  the  bottom  of  the  shaft  to  the  downstream 
channel.  A  14  in.  dia.  gravity  outlet  pipe  connects  Howard  Reservoir  either  to 
Porter  Reservoir  or  to  the  City  of  Manchester  water  supply  lines.  Both  outlet 
pipes  are  controlled  by  gates  operated  from  the  top  of  the  shaft  (Appendix  B, 
Drawing  No.  4). 

c.  Size  Classification.  The  Howard  Reservoir  Dam  is  about  50  ft.  high, 
impounding  a  storage  of  367  acre-ft.  to  spillway  crest  level  and  478  acre-ft. 
to  top  of  dam.  In  accordance  with  size  and  capacity  criteria  promulgated  in 
the  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  project  is  cate¬ 
gorized  in  the  intermediate  classification. 

d.  Hazard  Classification.  A  breach  failure  of  the  dam  at  Howard  Reservoir 
would  release  water  down  Porter  Brook  and  thence  into  Hop  Brook.  The  valley 
section  below  the  dam  would  be  inundated  up  to  about  20  ft.  by  a  breach  flow 
from  the  reservoir.  It  appears  that  there  would  be  danger  of  about  15  homes 
being  affected  with  a  possibility  of  loss  of  life  and  appreciable  economic  loss. 
The  Highland  Park  School  as  well  as  the  Porter  Street  crossing  over  Porter  Brook 
would  also  be  affected.  Consequently,  Howard  Reservoir  Dam  has  been  classified 
as  having  a  hi<>h  hazard  potential  in  accordance  with  the  Recommended  Guidelines 
for  the  Safety  Inspection  of  Dams. 

e.  Ownership .  The  Howard  Reservoir  Dam  is  owned  by  the  City  of  Manchester. 

f.  Operator .  Mr.  Frank  T.  Jodiatis,  P.E.,  Administrator,  Water  and  Sewer 
Department,  City  of  Manchester,  105  N.  Main  Street,  Manchester,  CT.  Telephone: 
(203)  647-3113 
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g.  Purpose  of  Dam.  The  Howard  Reservoir  is  operated  in  conjunction 
with  Porter  Reservoir,  Globe  Hollow  Reservoir,  and  other  water  storage  facil¬ 
ities  to  supply  municipal  water  to  the  City  of  Manchester. 


h.  Design  and  Construction  History.  The  construction  plans  for  Howard 
Reservoir  Dam,  originally  knowmi  as  Porter  Brook  Reservoir,  were  prepared  in 
1902  by  Freeman  C.  Coffin,  Designing  Engineer  and  Desmond  Fitzgerald,  Con¬ 
sulting  Engineer,  both  of  Boston,  MA.  It  is  not  known  for  certain  by  whom 
the  dam  was  constructed.  However,  discussions  with  local  officials  indicate 
that  the  original  owners  of  the  dam,  Cheney  Brothers  of  South  Manchester, 
may  well  have  constructed  the  dam. 

i.  N'orroal  Operating  Procedure.  There  are  no  written  operating  proced¬ 
ures.  Water  is  released  from  the  reservoir  through  the  14  in.  dia.  pipe 
either  to  Porter  Reservoir  for  storage  purposes  or  directly  into  the  City  of 
Manchester's  water  treatment  facilities  and  thence  into  the  water  distribu¬ 
tion  system.  The  outlet  gate  is  normally  maintained  at  a  fully  open  position 
and  operation  is  not  a  day-to-day  procedure. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  contributing  to  Howard  Reservoir 
is  situated  at  the  headwater  of  Porter  Brook.  The  drainage  area  encompasses 
a  total  of  0.86  sq.  mi.  (550  acres),  of  which  18  acres  are  occupied  by  the 
reservoir.  The  longest  circuitous  stream  course  contributing  to  the  lake  is 
about  8,300  ft.  long, with  an  elevation  difference  of  about  266  ft.  or  at  a 
slope  of  about  144  ft.  per  mile.  The  drainage  area  has  a  length  of  about 
1.2  miles  and  a  maximum  width  of  about  1.1  miles,  with  an  average  width  of 
about  0.4  miles.  The  basin  consists  of  mainly  forested  areas,  and  is  sparsely 
popul ated . 


b.  Discharge  at  Damsite. 

(1)  Outlet  Works  Conduit.  Discharges  from  Howard  Reservoir  are  pro¬ 
vided  by  a  24  in.  dia.  blowoff  pipe  to  the  stream  below  and  a  14  in.  dia. 
pipe  to  either  Porter  Reservoir  or  the  City's  distribution  system.  Both 
pipes  lead  from  the  bottom  of  a  wet  well  shaft  where  the  control  gates  for 
both  the  outlet  and  inlet  pipes  are  located.  The  invert  elevation  of  the 
outlet  pipes  is  453.5  MSL. 

(2)  Maximum  Known  Flood  at  Damsite.  No  records  are  available  of  flood 
inflows  into  Howard  Reservoir,  nor  of  spillway  releases  and  surcharge  heads 
during  such  inflows. 

(3)  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  spillway  at  the  res¬ 
ervoir  is  an  ungated  ogee  weir.  The  total  spillway  capacity  at  top  of  dam, 
elevation  456.0  MSL  is  967  cfs. 

(4)  Ungated  Spillway  Capacity  at  Test  Flood  Elevation.  The  ungated 
spillway  capacity  is  about  1180  cfs  at  test  flood  elevation  496.7  MSL. 
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Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  applicable. 


(5) 

(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  applicable. 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  total  spill¬ 
way  capacity  at  the  test  flood  elevation  is  the  same  as  (A)  above,  1,180  cfs 
at  elevation  496.7  MSL. 

(8)  Total  Project  Discharge  at  Test  Flood  Elevation.  The  spillway  is 
inadequate  to  handle  the  test  flood  and  the  dam  would  be  overtopped  by  about 
0.7  ft.  at  elevation  496.7  MSL.  The  total  discharge  through  the  spillway  and 
over  the  dam  would  be  about  2,300  cfs. 

c.  Elevations  (Ft.  above  MSL) 

(1)  Streambed  at  centerline  of  dam  -  444  (+) 

(2)  Maximum  tailwater  -  Not  computed 

(3)  Upstream  invert  of  outlet  pipe  -  453.5 

(4)  Recreation  Pool  -  Not  applicable 

(5)  Full  flood  control  pool  -  Not  applicable 

(6)  Ungated  spillway  crest  -  489.0 

(7)  Design  surcharge  (original  design)  -  Unknown 

(8)  Top  of  dam  -  496.0 

(9)  Test  flood  design  surcharge  -  496.7 

d.  Reservoir 

(1)  Length  of  maximum  pool  -  1,400  ft. 

(2)  Length  of  recreation  pool  -  Not  applicable 

(3)  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-ft.) 

(1)  Recreation  pool  -  Not  applicable 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  pool  El.  489.0  -  329 

(4)  Top  of  dam  El.  496.0  -  478 

(5)  Test  flood  pool  El.  496.7  -  501 
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f. 


Reservoir  Surface  (acres) 


(1)  Recreation  pool  -  Not  applicable 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  El.  489.0  -  17.9 

(4)  Top  of  dam  El.  496.0  -  24.5 

(5)  Test  flood  pool  El.  496.7  -  26.2 

g .  Dam 

(1)  Type  -  Zoned  earthfill  embankment 

(2)  Length  -  710  ft. 

(3)  Height  -  50  ft. 

(4)  Top  width  -  15  ft. 

(5)  Side  slopes  -  Upstream  2  horizontal  to  1  vertical 

Downstream  2\  horizontal  to  1  vertical 

(6)  Zoning  -  Upstream  -  impervious  material,  overlair  by  gravel,  then 

broken  stone  and  then  riprap. 

Downstream  -  pervious  material  overlain  with  sod. 

(7)  Impervious  core  -  Masonry  core  wall 

(8)  Cutoff  -  Below  and  adjacent  to  the  core  wall,  a  6  in.  wood  sheet 

pile  wall  driven  to  varying  depths;  ir.  central  portion  of 
dam  carried  to  bedrock,  at  left  and  right  abutments  not 
carried  to  bedrock. 

(9)  Grout  curtain  -  Unknown 

(10)  Other  -  Not  applicable 

h.  Diversion  and  Regulating  Tunnel  -  None 

i.  Spillway 

(1)  Type  -  Ungated  ogee  weir 

(2)  Length  of  weir  -  10  ft. 

(3)  Crest  elevation  -  489.0  MSL 

(4)  Gates  -  None 
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(5)  Upstream  channel  -  Masonry  training  walls  with  stone  pavers. 

(6)  Downstream  channel  -  Masonry  ;  training  walls  immediately  downstream, 

then  about  2  ft.  high  masonry  training  walls 
along  spillway  channel  -  entire  channel  bottom 
lined  with  stone  pavers. 

(7)  General  -Not  applicable 
j .  Regulating  Outlets 

(1)  Invert  -  453.5  MSL 

(2)  Size  -  14  in.  and  24  in.  dia.  pipes 

(3)  Description  -  14  in.  dia.  pipe  leads  either  to  Porter  Reservoir  or 

to  City  distribution  system,  control  regulated  down¬ 
stream  by  a  "T"  stem  and  valve;  24  in.  dia.  pipe  is 
a  blowoff  line  leading  to  Porter  Brook  below  dam.  The 
24  in.  dia.  blowoff  pipe  is  capable  of  discharging 
about  90  cfs. 

(4)  Control  Mechanism  -  Gate  valves  in  line  in  wet  well  at  gatehouse, 

with  control  hoists. 


(5)  Other  -  Not  applicable 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

The  Howard  Reservoir  Dam  and  appurtenances  were  designed  by  Freeman  C. 
Coffin,  Designing  Engineer  and  Desmond  Fitzgerald,  Consulting  Engineer, 
both  of  Boston,  MA.  The  construction  plans  were  prepared  in  1902  and  are  on 
file  at  the  City  of  Manchester,  Water  and  Sewer  Department  offices.  The 
‘drawings  show  complete  details  of  the  designs  and  layout  (Appendix  B) ,  and 
indicate  that  the  project  was  originally  known  as  Porter  Brook  Reservoir. 

2.2  Construction  Data 


The  only  records  or  correspondence  found  regarding  construction  is  a  letter 
from  the  City  of  Manchester  to  the  State  of  Connecticut  DEP,  dated  June  2, 
1972,  stating  that  the  spillway  was  not  constructed  as  shown  on  the  original 
drawings.  An  ogee  crested  weir  was  constructed  at  the  spillway  rather  than 
the  proposed  broad  crested  weir  with  a  stepped  downstream  face. 

2 . 3  Operation  Data 

The  dam  is  operated  by  the  City  of  Manchester,  Water  and  Sewer  Department. 
There  appear  to  be  no  formal  records  other  than  reservoir  levels. 

2.4  Evaluation  of  Data 


a.  Availability.  Since  no  engineering  data  is  available,  it  is  not 
possible  to  make  an  assessment  of  the  safety  of  the  dam.  The  basis  of  the 
information  presented  in  this  report  is  principally  the  visual  observations 
of  the  inspection  team. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not  be  as¬ 
sessed  from  the  standpoint  of  reviewing  design  and  construction  data,  but  is 
based  primarily  on  visual  inspection,  past  performance  history  and  sound  en¬ 
gineering  judgment. 

c*  Validity.  Not  applicable. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  visual  inspection  of  Howard  Reservoir  Dam  took.  place  on 
9  April  and  10  May  1979.  The  reservoir  was  at  about  elevation  489.1  MSL.  There 
was  leakage  around  the  toe  drain  pipe  of  about  5  gpra.  The  dam  appears  to  be  in 
a  generally  good  condition. 

•  b.  Dam.  Howard  Reservoir  Dam  is  an  earthfill  embankment  about  50  ft. 
high,  710  ft.  long  and  has  a  crest  width  of  about  15  ft.  '  The  horizontal  and 
vertical  alignment  of  the  embankment  is  good.  The  upstream  slope  • s  about 
2  horizontal  to  1  vertical  and  the  downstream  slope  is  about  24  to  1. 

The  upstream  slope  is  hand-placed  rock  riprap  and  extends  to  within  2  ft.  of 
the  dam  crest.  The  riprap  is  in  generally  good  condition  with  no  evidence  of 
sags  or  bulges.  However,  there  is  some  minor  brush  growth  coming  through  the 
riprap  (see  Photo  No.  1,  Appendix  C) . 

The  downstream  slope  is  grass  covered  and  brush  growth  is  becoming  well  estab¬ 
lished.  There  is  a  generally  wet  area  located  along  the  toe  of  the  downstream 
slope  for  a  distance  of  approximately  50  ft.  to  the  left  of  the  gatehouse;  total 
seepage  being  about  1  to  2  gpm  with  the  water  clear  and  not  carrying  any  sedi¬ 
ment.  A  rodent  hole  approximately  4  in.  in  diameter  and  3  ft.  deep  was  noted 
near  the  toe  of  the  slope  approximately  50  ft.  to  the  right  of  the  gatehouse. 

The  downstream  slope  is  in  generally  good  condition  with  no  evidences  of 
bulges  or  slope  movement  (see  Photo  Nos.  2  and  3,  Appendix  C) . 

Seepage  through  the  embankment  is  collected  in  the  toe  drainage  system  consist¬ 
ing  of  an  upper  and  lower  6  in.  dia.,  open  jointed,  vitrified  pipe,  connected  to 
a  12  in.  dia.  pipe  and  then  into  a  weir  chamber  located  at  the  downstream  toe  at 
maximum  section.  At  the  time  of  the  inspection  most  of  the  water  discharging 
through  the  toe  drain  was  bypassing  the  pipe  and  flowing  around  it  instead  of 
through  it.  Seepage  was  estimated  to  be  approximately  5  gpm.  (See  Photo  Nos. 

4  and  5,  Appendix  C.) 

c.  Appurtenant  Structures.  The  lined  spillway  channel  at  the  right  abut¬ 
ment  of  the  dam  has  a  10  ft.  wide  ogee  crested  weir  with  training  walls  extend¬ 
ing  3  ft.  above  the  spillway  crest  to  elevation  492  MSL.  From  there  the  spill¬ 
way  opening  becomes  a  modified  V-notch  and  rises  to  the  top  of  dam,  elevation 
496  MSL,  on  24  horizontal  to  1  vertical  unprotected  earthen  side  slopes.  In  the 
past,  stoplogs  were  installed  on  top  of  the  weir,  but  according  to  Water  and 
Sewer  Department  officials  this  practice  was  ended  in  1972  (Appendix  B) .  The 
approach  channel  and  discharge  channel  are  constructed  of  masonry  walls  with 
the  channel  floors  being  cobblestone  block  paving  laid  in  cement  mortar.  The 
discharge  channel  training  walls  are  about  2  ft.  high.  The  training  walls  both 
left  and  right  of  the  channel  have  been  parged  with  mortar.  This  parging  is 
weathered  and  minor  deterioration  has  occurred.  Additionally,  the  concrete  cap 
of  the  right  training  wall  is  deteriorated  (see  Photo  Nos.  6,  7  and  8,  Appendix 
C). 


Tree  growth  has  become  established  in  the  downstream  spillway  chute  (see  Photo 
No.  9,  Appendix  C). 


8 


1 


The  spillway  chute  is  carried  perpendicular  to  the  dam  axis  for  about  150  ft. 
dovmstream  of  the  spillway  crest.  There  it  curves  towards  the  center  of  the 
valley  at  about  a  45  degree  angle.  It  outlets  approximately  160  ft.  beyond 
the  downstream  toe  of  the  dam  into  Porter  Brook.  The  hand-placed  stone  and 
concrete  training  wall  constructed  on  the  left  bank  of  Porter  Brook  directly 
opposite  the  end  of  spillway  chute  is  in  good  condition  (see  Photo  No.  10, 
Appendix  C) . 

The  outlets  for  this  project  are  located  at  the  midpoint  of  the  dam.  According 
to  plans  on  file  with  the  City  of  Manchester  (Appendix  B) ,  there  is  a  24  in. 

dia.  outlet  pipe  leading  from  the  wet  well  with  gatehouse,  which  discharges 

into  Porter  Brook.  However,  field  observations  and  discussions  with  City  of¬ 
ficials  indicate  that  there  is  also  a  14  in.  dia.  gravity  pipe  from  the  gate¬ 
house  to  Porter  Reservoir  and  that  a  T-Stem  is  located  in  the  line.  This  T- 
Stem  pipe  also  discharges  into  the  Porter  Brook  at  the  toe  of  Howard  Reservoir. 
Both  the  24-in.  dia.  blowoff  pipe  and  the  14  in.  dia.  T-Stem  pipe  emanate  from 
a  headwall  at  the  toe  of  the  dam.  At  the  time  of  inspection,  there  was  no  flow 
from  the  14  in.  dia.  pipe  and  about  20  gpm  was  flowing  from  the  24  in.  dia. 
blowoff.  Both  outlet  pipes  are  controlled  by  gates  operated  from  the  top  of  the 
wet  well  shaft. 

The  gatehouse  at  the  crest  of  the  dam  is  over  the  wet  well.  A  20  in.  dia.  low 

level  inlet  pipe  at  elevation  454  MSL  and  a  14  in.  dia.  high  level  inlet  pipe 

at  elevation  469  MSL  are  controlled  by  two  gates  located  in  the  gatehouse. 
Manchester  City  officials  indicated  that  all  gates  were  operable  and  were  regu¬ 
larly  used  or  had  been  tested  within  the  past  year. 

d.  Reservoir  Area.  The  shoreline  of  the  reservoir  upstream  of  the  dam 
appeared  stable.  A  highway  embankment  has  been  constructed  across  the  southern 
rim  of  the  reservoir.  No  evidence  of  slides  or  other  problems  were  noted. 

e.  Downstream  Channel.  Porter  Brook  flows  from  Howard  Reservoir  through 
a  residential  area  to  its  confluence  with  Birch  Mountain  Brook  about  2  miles 
downstream  of  the  dam.  There  they  form  the  Hop  Brook,  a  tributary  of  the 
Hockanum  River,  which  flows  into  the  Connecticut  River.  There  are  about  15 
homes  along  the  downstream  channel  which  would  be  inundated  by  high  flows.  The 
Highland  Park  School,  as  well  as  the  Porter  Street  crossing  over  Porter  Brook, 
would  also  be  inundated.  The  concrete  culvert  carrying  Porter  Street  over 
Porter  Brook  is  only  about  9  ft.  long  and  6  ft.  high. 

3.2  Evaluation 


The  visual  inspection  has  adequately  revealed  key  characteristics  of  the 
dam  as  they  may  relate  to  its  stability  and  integrity.  The  dam  and  appurtenant 
works  are  judged  to  be  in  good  condition. 

On  the  downstream  slope  brush  growth  is  becoming  well  established  and  there  is 
evidence  of  seepage  along  the  toe. 

The  top  4  ft.  of  the  spillway  opening  through  the  dam  embankment  is  a  modified 
V-notch  with  2h  to  1  unpaved  side  slopes.  Outflows  through  the  spillway  ex¬ 
ceeding  a  depth  of  3  ft.  and  214  cfs  would  probably  begin  eroding  the  top  4  ft. 
of  the  dam,  thereby  greatly  increasing  the  possibility  of  the  dam  being  breeched 
before  the  reservoir  level  reached  the  top  of  the  dam.  The  training  wall  of  the 
douTistream  chute  are  only  2  ft.  high  and  would  probably  be  overtopped  during 
periods  of  high  outflow.  The  concrete  cap  of  the  right  training  wall  is  spalled 
and  deteriorated. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


Howard  Reservoir  and  Dam  Is  operated  by  personnel  of  the  City  of  Manchester, 
Water  and  Sewer  Department.  Reservoir  operation  entails  mainly  the  release 
of  stored  water  from  the  reservoir  to  either  Porter  Reservoir  or  to  the  City's 
water  treatment  and  distribution  facilities.  Day-to-day  regulation  of  the 
outlet  valve  is  not  required.  However,  the  reservoir  is  visited  at  least  once 
a  day  by  reservoir  patrolmen.  No  documented  operating  procedures  have  been 
prepared. 

4.2  Maintenance  of  Dam 


Little  maintenance  is  accomplished  except  for  periodic  cutting  of  brush  growth 
on  the  crest  of  the  dam  and  embankment.  No  documented  maintenance  instructions 
have  been  prepared. 

4.3  Maintenance  of  Operating  Facilities 

The  gate  valve  operating  mechanisms  require  periodic  maintenance  to  keep  them 
serviceable. 

4 . 4  Description  of  Any  Warning  System  in  Effect 

No  warning  system  is  in  effect  at  Howard  Reservoir  Dam. 

4.5  Evaluation 


Although  little  is  known  about  the  construction  of  the  facility,  it  has  sim¬ 
ple  operating  devices  and,  as  such,  requires  no  detailed  operating  procedures 
Maintenance  involves  periodic  growth  removal  from  the  embankment  and  surveil¬ 
lance  regarding  seeps,  slope  damage,  animal  burrows,  etc.  The  outlet  operat¬ 
ing  gates  require  checking  and  repairs  should  be  made  as  necessary.  A  formal 
warning  system  should  be.  developed. 


10 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General .  Howard  Reservoir  Dam  is  an  earthfill  embankment  impounding 
a  normal  storage  of  about  329  acre-ft.  to  spillway  crest,  with  provision  for 
an  additional  149  acre-ft.  of  capacity  in  its  surcharge  space  to  the  top  of 
the  dam.  It  is  basically  a  low  surcharge  -  low  spillage  facility  used  for 
water  supply  purposes.  The  spillway  is  capable  of  discharging  about  967  cfs. 
with  surcharge  to  the  top  of  the  dam.  The  general  topographic  characteristic 
of  the  0.86  sq.  mi.  (550  acres)  drainage  basin  is  best  described  as  rolling 
terrain,  which  rises  from  489.0  MSL  at  the  spillway  crest  to  about  elevation 
810  MSL.  The  area  is  generally  forested  but  has  several  residential  develop¬ 
ments. 


b.  Design  Data.  There  is  no  design  data  available  for  this  dam. 

c.  Experience  Data.  No  records  are  available  in  regard  to  past  operation 
of  the  reservoir,  nor  of  surcharge  encroachments  and  flows  through  the  spillway. 
The  maximum  past  inflows  are  unknown. 

d.  Visual  Observations.  There  are  no  present  evidences  either  along  the 
reservoir  or  in  the  downstream  channel  to  indicate  high  water  levels  or  signs 
of  any  major  spillway  outflows.  No  one  contacted  could  recollect  any  such 
occurrences. 

e.  Test  Flood  Analysis.  Reservoir  area  and  capacity  curves  and  tables, 
for  use  in  flood  routings,  are  shown  on  Fig.  1,  Sheets  D-l  and  D-2,  Appendix  D. 
For  determining  surface  areas  and  surcharge  capacities,  planimetered  areas  were 
taken  from  contours  delineated  on  USGS  2,000  ft.  per  in.  quadrangle  sheets. 

The  test  flood  chosen  to  evaluate  the  hydrologic  and  hydraulic  capacity  of  Howard 
Reservoir  Dam  was  selected  in  accordance  with  the  criteria  presented  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams.  Since  this  dam  is  class¬ 
ified  as  intermediate  in  size  with  a  high  hazard  potential,  a  test  flood  of  mag¬ 
nitude  corresponding  to  the  Probable  Maximum  Flood  (PMF)  was  selected  for  the 
evaluat ion . 

Precipitation  data  were  obtained  from  Hydrometeorological  Report  No.  33,  which 
for  the  Connecticut  area  approximates  24.0  in.  of  6  hour  point  rainfall  over  a 
10  square  mile  area.  This  value  was  then  reduced  by  20  percent  to  allow  for 
basin  size,  shape  and  fit  factors.  The  6  hour  rainfall  was  distributed  into  one 
hour  incremental  periods  as  suggested  in  COE  Publication  EC1 1 10-2-141 1 .  A  con¬ 
stant  loss  factor  of  0.1  in.  per  hour  was  deducted  from  the  precipitation  values 
to  give  the  excess  rainfall  used  to  prepare  an  inflow  hydrograph. 

A  triangular  incremental  unitgraph  was  assumed  for  the  inflow  hydrographs,  using 
a  computed  lag  time  value  of  1.7  hours  to  derive  a  time— to-peak  for  the  triang¬ 
ular  hydrograph  of  1.8  hours  (see  computations  on  Sheets  D-3,  D-4  and  D-5, 
Appendix  D) .  A  PMF  inflow  hydrograph  is  shown  on  Fig.  2,  Sheet  D-6,  Appendix  D, 
indicating  a  peak  inflow  of  about  2,600  cfs  or  a  CSM  of  about  2,990. 
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Discharge  tables  and  curves  for  the  spillway  and  for  over  the  top  of  the  dam 
are  shown  on  Sheets  D-7  and  D-8  and  Fig.  3  Sheet  D-9,  Appendix  D.  The  spill¬ 
way  capacity  at  top  of  dam,  elevation  496.0  MSL,  is  967  cfs. 

Flood  routings  were  performed  for  both  1/2  and  full  PMF .  The  discharge  capacity 
of  the  24  in.  dia.  blowoff  pipe  was  not  considered.  Results  of  the  flood 
routings  are  shown  on  Sheets  D-10,  D-ll  and  D-12,  and  are  summarized  as  follows: 


Max . 

Max . 

Max . 
Head 

Over 

Flood 

Disch . 

Res. El . 

Dam 

Magnitude 

cfs 

ft. MSL 

ft. 

1/2  PMF 

950 

496.0 

0.0 

PMF 

2,300 

496.7 

0.7 

From  the  above  table,  it  can  be  seen  that  the  project  will  not  pass  the  test 
flood  without  overtopping  the  dam  by  0.7  ft.  The  project,  however,  can  handle 
42%  of  the  PMF  flood  without  overtopping  the  dam.  It  should  be  noted  that, 
while  the  spillway  opening  could  handle  about  42%  of  the  test  flood,  it  is 
doubtful  the  downstream  spillway  channel  would  also  handle  such  a  flow.  The 
2  ft.  high  masonry  training  walls  lining  the  spillway  chute  would  probably 
be  overtopped  during  high  flows,  which  could  result  in  erosion  of  the  down¬ 
stream  toe  of  the  dam,  a  washout  of  the  chute  and  possible  undermining  of  the 
dam  embankment . 

The  use  of  stoplogs  would  decrease  spillway  capacity  and  therefore  they  should 
not  be  used  in  the  future. 

f.  Dam  Failure  Analysis.  As  discussed  in  para,  e,  the  dam  would  be  over¬ 
topped  by  the  PMF  test  flood.  Also,  a  breach  owing  to  structural  failure  of  the 
dam  by  piping  or  sloughing  is  a  possibility.  A  breach  was  assumed  with  the  water 
level  at  the  top  of  dam,  using  "rule  of  thumb"  criteria  suggested  in  the  NED 
March  1978  Guidance  Report  for  the  breach  analysis.  With  a  breach  width  of  40 
percent  of  the  dam  length  at  mid-height  or  105  feet,  an  outflow  of  about  56,900 
cfs  would  be  realized.  (See  Sheets  D-13  thru  D-21,  Appendix  D) 


Stage  discharge  computations  show  that  in  the  first  1,500  ft.  reach  below  the 
dam  a  flood  depth  of  up  to  20  ft.  would  prevail.  This  is  about  14  ft.  higher 
than  the  stage  resulting  from  full  spillway  discharge  of  970  cfs  just  prior 
to  failure.  In  the  next  1,500  ft.  reach,  a  stage  of  about  18  ft.  would  prevail, 
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or  about  13  ft.  higher  than  the  stage  caused  by  the  full  spillway  discharge. 
There  are  no  structures  in  the  first  two  reaches  below  the  dam.  However,  in 
the  third  reach  are  located  the  Highland  Park  School,  6  homes,  and  the  Porter 
Street  crossing  of  Porter  Brook,  all  of  which  would  sustain  damage  by  flood 
waters  resulting  from  a  breach  of  the  dam.  The  stage  in  the  third  reach  is 
estimated  to  be  about  12  ft.  for  the  breach  flow  or  about  8  ft.  higher  than 
would  be  realized  from  the  full  spillway  discharge.  In  the  next  2,000  ft. 
long  reach  beyond  Porter  Street  the  breach  stage  would  be  about  10  ft.  or 
about  7  ft.  above  the  anticipated  full  spillway  discharge  stage.  In  the  next 
3,000  ft.  long  reach  the  stage  would  rise  from  a  depth  of  about  4  ft.  to  a 
depth  of  9  ft.  In  the  later  two  reaches  are  located  9  houses  that  would  sus¬ 
tain  major  damage  due  to  the  rising  waters.  Approximately  2  miles  downstream 
from  the  dam  the  flood  depth  is  estimated  to  be  below  9  ft.  and  appears  that 
no  further  significant  damage  would  result  from  high  waters.  Hence,  a  total 
of  about  15  homes,  the  Highland  Park  School,  and  Porter  Street  crossing  of 
Porter  Brook  would  be  damaged.  Delineated  on  Figure  5,  sheet  D-22,  Appendix 
D,  are  the  areas  which  would  be  flooded  as  a  result  of  a  breach  of  the  dam. 


SECTION  6  -  STRUCTURAL  STABILITY 


6-1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  field  investigation  revealed  no  significant 
displacements  or  distress  that  would  warrant  the  preparation  of  stability  com¬ 
putations  based  on  assumed  soil  properties  and  engineering  factors. 

b.  Design  and  Construction  Data.  No  plans  or  calculations  of  value  to  a 
stability  assessment  are  available  for  the  dam. 

c.  Operating  Records.  There  are  no  operating  records  of  any  significance 
to  structural  stability . 

d.  Post  Construction  Changes.  There  are  no  records  of  any  post  construc¬ 
tion  changes  made  to  the  dam  over  the  course  of  its  history. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  Zone  No.  1  and  in 
accordance  with  recommended  Phase  I  Guidelines  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMM EDNDAT IONS  &  REMEDIAL  MEASURES 


7.1  Dam  Assessment . 

a.  Condi t ion .  On  the  basis  of  the  Phase  I  visual  examination,  Howard 
Reservoir  Dam  appears  to  be  in  good  condition  at  the  present  time.  The  minor 
deficiencies  revealed  indicate  that  further  investigations  are  required.  The 
principal  items  of  concern  are  the  seepage  at  the  toe  of  the  dam,  the  unpro¬ 
tected  side  slopes  of  the  spillway  and  the  low  spillway  chute  training  walls. 
There  is  also  a  considerable  amount  of  brush  growth  on  the  downstream  slope  of 
the  dam. 


b.  Adequacy  of  Information.  The  lack  of  in-depth  engineering  data  does 
not  permit  a  definitive  review.  Therefore,  the  adequacy  of  the  dam  cannot  be 
assessed  from  a  standpoint  of  reviewing  design  and  construction  data.  This 
assessment  is  based  primarily  on  the  visual  inspection,  past  performance,  and 
sound  engineering  judgment. 

c.  Urgency .  The  recommendations  and  remedial  measures  enumerated  below 
should  be  implemented  by  the  owner  within  two  years  after  receipt  of  this  Phase 
I  inspection  report. 

d.  Need  for  Additional  Investigations.  Additional  investigations  are 
required  as  recommended  in  Para.  7.2. 

7.2  Recommendations 


It  is  recommended  that  the  owner  should  retain  the  services  of  a  competent 
registered  professional  engineer  to  make  investigations  and  studies  of  the 
following,  and  if  proved  necessary,  to  design  aopropriate  remedial  works: 

(1)  An  in-depth  assessment  concerning  the  spillway  adequacy,  the 
potential  for  overtopping  and  possible  failure,  ways  of  increasing 
the  total  discharge  capacity  of  the  dam,  and  the  use  of  stoplogs. 

(2)  Determine  whether  the  spillway  training  walls  should  be  raised  to  the 
level  of  the  top  of  dam. 

(3)  Review  flow  conditions  in  the  downstream  spillway  chute  and  determine 
whether  modifications  are  required  to  forstall  possible  overtopping 
of  the  walls. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures. 

(1)  Brush  growth  on  the  downstream  slope  of  the  dam  should  be  removed  and 
controlled  on  a  regular  basis. 

(2)  Tree  growth  should  be  removed  from  the  spillway  channel. 
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(3)  Backfill  the  rodent  burrow  near  ic  toe  of  the  downstream  slope 

and  monitor  the  embankment  for  .  :  burrows. 

(4)  Repair  all  spalled  and  deterior.  d  concrete. 

(5)  Stoplogs  on  the  spillway  crest  •  ■'mid  not  be  used  until  all  the 
above  recommendations  and  all  o:'cr  remedial  measures  have  been 
implemented . 

(6)  Seepage  quantity  and  clarity  f re;  the  toe  drains  and  wet  area  at 
the  downstream  toe  should  be  mentored  monthly  during  periods  of 
high  reservoir  level. 

(7)  A  formal  surveillance  and  flood  .  irning  plan  should  be  developed, 
including  round-the-clock  monite.ing  during  heavy  rainfall. 

(8)  Procedures  for  a  biennial  period  ••  technical  inspection  of  the  dam 
and  appurtenant  works  should  be  nstituted. 

7.4  Alternatives 


There  are  no  practical  alternatives  to  the  >>ove  recommendations. 


APPENDIX  A 


INSPECTION  CHECKLIST 


\ 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJ ECT  Howard  Reservoir  Dam _  DATE  9  April  &  10  M.-iy  1Q7Q 

TIME  9:00  a.m. _ 

WEATHER  Rain  (4/9)  -  Sunny  (5/10) 
W.S.  ELEV .489.1  U.S.  N/A  DN.S. 


PARTY: 

1.  Peter  B.  Dyson _  6.  Robert  Young _ 

2.  Pasquale  E.  Corsettl _ 7.  Walter  Senkow _ 

3.  Roger  F.  Berry _  8. _ 

4.  Carl  J.  Hoffman  9. _ 

5.  William  S.  Zoino _  10. _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 


1.  Hydrologic  _ Rngpr  F_  Rprry 

2.  Hydraulic/Structures _ Carl  J.  Hoffman 

3.  Soils  apd  Geology _ William  S.  Zoino 


4.  General  Features 


Peter  B.  Dyson 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Howard  Reservoir  Dam _  DATE  9  April  &  10  May  1979 

PROJECT  FEATURE  Embankment _  NAME  w.  Zolno _ 

DISCIPLINE  Soils/ Structures _  NAME  C.  Hoffman _ 


AREA  EVALUATED  CONDITIONS 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


496.0  MSL 
489.1  MSL 
Unknown 
None  Evident 
N/A 

None  Evident 

None  Evident 

Good 

Good 

Good 

None  Evident 

Lg.  rodent  hole,  at  d/s  toe,  about  300' 
from  left  abut. 

None  Evident 

U/S  f  ace  hand-placed  minor  displacement 

due  to  ice  jacking 

None 

Seepage  at  toe  about  400'  from  left  abut. 

None  Evident 
Toe  drains 
Functioning 
None 


PERIODIC  INSPECTION  CHECKLIST 


PROJ ECT  Howard  Reservoir  Dam 
PROJECT  FEATURE  Gate  House 
DISCIPLINE  Structures  _ 


DATE  9  April  &  10  May  1979 


NAME  C.  Hoffman 


NAME 


AREA  EVALUATED 
OUTLET  WORKS  -  CONTROL  TONER 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staning  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

I 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lighting  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamber 


CONDITIONS 


Fair 

Fair-minor  deterioration 
Yes  -  minor 
None  Visible 
Minor 

None  Visible 

Good 

N/A 

Minor  surface  cracks 

N/A 

N/A 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Howard  Reservoir  Dam _  DATE  9  April  &  10  May  1979 

PROJECT  FEATURE  .Spillway  _  NAME  C.  Hoffman _ 


DISCIPLINE  Hydrnn  1 ics/St  rue t  ures _  NAME 


AREA  EVAI.UATED  CONDITIONS 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS  . 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


Good 

None 

None 

Granite  slope  paving 

Fair 

Yes 

Yes  -  along  cap  of  right  training  wall 

No 

Yes 

Yes 

Fair 

None 

Yes 

Granite  slope  paving 

Trees  &  brush  growing  in  channel 
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December  7,  1972 


Mr.  William  H.  O'Brien,  III 

Civil  Engineer 

Water  and  Related  Resources 

State  of  Connecticut  Department  of  Environmental  Protection 
State  Office  Building 
Hartford,  Connecticut  06115 

Re:  Dam  at  Howard  Reservoir 

Manchester,  Conn. 

Dear  Mr.  O'Brien: 

I  have  asked  Mr.  Jay  Giles,  P.  E.,  Administrator  of  the 
Manchester  Water  &  Sewer  Department,  to  call  you  and 
indicate  the  status  of  the  hydrological  report  on  the 
above  referenced  watershed. 

We  will  remove  the  flashboards  until  such  time  as  the 
study  is  complete. 


WDO'N: s 


Very  truly  yours, 

■ 

William  D.  O'Moill, 
Director  of  Public  Works 


cc:  Mr.  Jay  J.  Giles,  Administrator,  Water  &  Sewer  Dept. 
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referred. 

FitED _ 


July  6*  1972 


Ur.  James  Thomoson 
Buck  end  Buck  Engineers 
71  Capitol  Avenue 
Hartford,  Connecticut 


Ret  Howard  Reservoir  Dam 
Uanche6ter 


Dear  Jimi 

.bls = i-suTss-r- - 

us  a  report  on  the  safety  thereof? 

s=“»-  =■ 

you  are  through  with  them* 


Very  truly  yours, 


William  H.  O'Brien,  III 
Civil  Engineer 
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June  2,  1972 


Mr.  William  H.  O'Brien,  III 
Civil  Engineer 

Department  of  Environmental  Protection 
State  of  Connecticut 
State  Office  Building 
Hartford,  Connecticut  06115 

Dear  Mr.  O'Brien: 


Per  your  request,  I  have  had  our  old  paper  copies  of  Howard 
Dam  drawings  photographed  and  new  copies  made.  Enclosed  is 
one  set  of  these  drawings  for  your  information  and  files. 

You  will  note  that  Howard  Reservoir  was  originally  named 
Porter  Brook  Reservoir  and  the  spillway  was  not  constructed 
as  6hown  on  the  original  drawings. 

If  you  have  any  questions  please  call  me  (649-5281,  EXT.  251 
or  252)  at  your  convenience. 


Very  truly  .yours 


ties 

tor  Water  &  Sewer  Pgpt. 


JJG:mb 

cc:  William  D.  O’Neill 

Superintendent  Water 
and  Sewer  Dept. 
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June  1,  1972 


Mr.  William  D.  O’Neill 
Water  &  Sewer  Superintendent 
To-n  of  Manchester 
Manchester,  Connecticut  06040 


R?i  Howard  Reservoir  Dam 
Manchester 


Dear  Mr.  O’Neil lj 


Thank  you  for  your  letter  of  May  15,  1972. 


2n  lipht  of  the  fact  that  vc  are  already  into  the  hurricane 
season,  in  /uourt  and  September,  it  would  be  advisable  to  have  an 
eneinccrinp  analysis  of  the  ability  of  thr  dam.  to  safely  pass  th-~- 
rur.sff  free.  larrc  storms  prior  to  this  time,  so  that  some  temporary 
corrective  action  could  be  taken  if  indicated.  Final  plans  for  thn 
provision  of  an  adequate  spillway  could  be  submitt*.  d  at  a  future 
date,  but  th<-  preliminary  hydroiopy  and  hydraulic?  to  define  the 
extent  of  th>-  problem,  should  be  submitted  a r  rear,  rr  possible.  It 
appears  that  Mr.  Giles  is.  ably  qualified  to  submit  such  a  report. 


Thank  you  for  your  cooperation. 


Very  truly  yours, 


William  H.  O’Brien,  III 
Civil  En-‘ inter 


VTJDs  1  j" 


May  15,  1972 


William  H.  O'Brien,  III,  Civil  Engineer 
State  of  Connecticut  Department  of 
Environmental  Protection 
State  Office  Building 
Hartford,  Conn.  06115 

Re:  Howard  Reservoir  Dam 

Manchester 

Dear  Mr.  O'Brien: 

Mr.  J.  Giles  has  begun  the  study  of  runoff  and  spillway 
capacity  in  accordance  with  your  May  3,  1972  letter. 

He  is  a  graduate  Civil  Engineer  registered  in  the  State 
of  Pennsylvania.  He  has  performed  similar  studies  as 
a  member  of  the  consulting  firm  of  Gannett  Fleming 
Corddry  and  Carpenter,  Inc.  of  Harrisburg,  Pennsylvania. 

He  will  make  every  effort  to  accommodate  the  July  schedule. 
However,  I  would  appreciate  the  time  extension  inasmuch  as 
this  reservoir  should  not  be  full  during  the  months  of 
August  and  September. 

Very  truly  yours, 

s/-:(  s 

William  D.  O'Neill,  P.  E. 

WD0'N:s  Water  &  Sewer  Superintendent 

cc:  Robert  B.  Weiss,  General  Manager 

Jay  J.  Giles,  Water  &  Sewer  Administrator 
Walter  J.  Senkow,  Town  Engineer 
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toy  3,  1972 


Tcv.n  of  .Manchester 
Municipal  Builuing 
4  Center  Street 
iV.  ncnes  ter ,  Conn.  C6C40 

r  tcnticni  William  D.  O’Neill 

Director  cf  Public  Works 

Rej  Howard  Reservoir  Dam 
Manchester 

r>°ar  Mr.  O’ Neil  It 

Thank  you  for  ycur  letter  of  April  25,  1972,  recording  the  subject  dam. 

Your  request  to  leave  the  spillway  with  just  one  board  removed  for  an- 
<  her  two  months  during  which  time  you  expect  the  water  level  to  be  dropping, 
appears  to  be  a  reasonable  one. 

Our  position  is  that  the  spillway  is  inadequate  with  all  the  boards  in 
place  because  to  accommodate  the  design  outflow,  water  would  overtop  the  c on- 
r-ete  wing  walls  and  could  erode  the  earth  sideslopes  which  axe  unooubtedly 
i  it  desionea  for  this.  If  you  wish  to  leave  all  but  one  board  in  place  until 
tne  eno  of  June  it  would  be  adviseable  to  place  additional  erosion  protection 
on  these  earth  sideslopes.  V.’e  do  not  understand  why  it  should  take  six  months 
)  make  a  stuoy  of  the  runoff  and  spillway  capacity  and  request  that  it  be 
-jbmitted  by  the  end  of  July.  The  time  table  for  the  submission  of  plans  and 
the  completion  cf  the  work  indicated  by  the  report  would  be  reevaluated  after 
.’viewing  your  engineer’s  report.  The  requirements  of  the  department  are  that 
Ians  submitted  for  approval  be  prepared  by  an  engineer  registered  in  the  State 
of  Connecticut. 

Our  minimum  criteria  for  a  aam  of  this  size  and  location  would  be  that 
the  spillway  should  be  adequate  to  pass  the  runoff  from  precipitation  equal  to 
'.5  times  the  one  hundred  year  storm  with  aaequate  freeboard.  V.’e  would  suggest 
nat  your  engineer  investigate  the  probable  results  from  the  maximum  probable 
rainfall  and  the  engineering  requirements  to  meet  this  design. 

Please  advise  if  you  will  be  able  to  meet  these  requests. 

Very  truly  yours, 


William  H.  O'Brien,  III 
Civil  Engineer 


WHOiljg 

„c *  Robert  B.  Weiss,  General  Manager 
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April  25,  1972 


Hr.  William  H.  O'Brien,  III 
Civil  Engineer 

Department  of  Environmental  Protection 
State  of  Connecticut 
State  Office  Building 
Hartford,  Connecticut  06115 

Dear  Mr.  O’Brien: 

I  have  your  letter  of  April  14,  1972  in  which  you  describe  your 
staff's  inspection  of  our  Howard  Dam  and  the  items  you  are  request¬ 
ing  of  us. 

In  a  telephone  conversation  with  me  and  later  with  Mr.  Jay  Giles, 
Water  and  Sewer  Department  Administrator,  you  voiced  your  concern 
about  water  flowing  over  the  top  of  the  spillway  flashboards  and  above 
the  top  of  the  concrete  wing  walls.  Following  your  conversation  with 
Mr.  Giles  he  had  the  top  flashboard  removed  and  the  water  level  has 
dropped  to  about  6-inches  below  the  top  of  the  wing  walls. 

In  your  letter  you  ask  that,  by  June  21,  1972,  we  Bubmit  a 
hydrologic  study  of  the  Howard  Watershed,  including  the  maximum 
expected  runoff  and  the  capacity  of  the  soillway.  We  feel  that  we 
have  the  "in  house"  capability  to  prepare  such. a  study  but  will  find 
it  very  difficult,  if  not  impossible,  to  submit  it  on  the  required  date. 
Mr.  Giles  has  had  experience  with  such  work,  having  completed  such  a 
study  for  the  U.S.  Navy  at  Quantico,  Virginia  only  last  year,  and 
requests  that  we  be  given  an  extension  to  about  October  31,  1972  to 
submit  the  report.  In  either  case,  what  are  your  requirements  with 
regard  to  the  design  flood  (maximum  probable,  100  yr. ,  50  yr. ,  etc.) 

If  we  remove  all  flashboards  immediately,  as  you  request,  we  will 
lose  about  15  million  gallons  of  water.  If  you  would  allow  us  to  leave 
the  boards  on  until  about  the  end  of  June  the  water  level  should  be 
down  to  the  top  of  spillway  at  that  time  and  we  will  not  lose  any 
water  by  removing  them.  These  flashboards  have  been  in  place  during 
the  spring,  summer  and  fall  of  each  year  for  twenty  or  more  years 
without  any  serious  problems.  On  one  occasion  in  the  1950's  the  water 
rose  to  an  unacceptable  level  during  heavy  rains  but  the  excess  was 
released  to  the  stream  through  the  Reservoir's  blowoff  line. 


If  our  study  reveals  that  the  spillway  capacity  with  flashboards 
is  inadequate  we  will  definitely  not  install  them  in  the  future.  If 
the  study  reveals  that  the  spillway  itself  is  inadequate  we  will  have 
our  consulting  engineers  prepare  plans  and  specifications  as  you 
request. 

We  realize  that  Howard  Dam,  not  unlike  most  dams  in  Connecticut, 
is  a  dam  which  might  endanger  life  or  property  in  the  event  of 
failure.  We  feel  however,  that  Howard  Dam  is  in  excellent  condition 
and  the  possibility  of  it  failing  is  remote.  With  that  in  mind  we 
feel  that  the  timetable  you  have  set  for  a  report,  plans,  and  construc¬ 
tion,,  all  within  a  period  of  six  months,  is  extremely  tight.  If 
improvements  are  necessary,  the  preparation  of  plans,  the  allocation 
of  funds,  the  Bidding  of  contracts,  and  the  performance  of  work  will 
most  certainly  take  longer  than  the  four  months  you  have  allocated  for 
these  tasks.  We  are  more  than  willing  to  cooperate  with  the  Depart¬ 
ment  of  Environmental  Protection  and  trust  that  you  will  take  this 
in  consideration  in  this  matter. 

Very  truly  yours 

■ , 

Neill 

Director  of  Public  Works 


William  "D.  O' 


WDO'Nrmb 
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April  14,  1972 


T<  n  of  Manchester 
Municipal  Building 
41  Center  Street 
Mi  Chester,  Conn. 

Attention*  Mr.  Robert  B.  Weiss 
General  Manager 


Rei  Howard  Reservoir  Dam 
Manchester 


G  ltlemenj 


According  to  the  records  in  this  office,  the  dam  on  Porter  Brook  in  the 
T~.*n  of  Manchester,  known  as  Howard  Dam  is  under  your  ownership. 

Since  this  Isa  Ham  which  might  endanger  1  1  f  a  or  propert''  in  two  oucnt 
ui  failure,  lx,  is  unaer  the  jurisaiction  ox  this  aepartment  under  Section  luO  or 
F  blic  Act  No.  872,  a  copy  of  which  is  enclosed. 

/. 

This  dam  was  inspected  by  our  staff  on  March  3,  1972,  at  which  time  it  was 
r  ted  that  boards  had  been  placed  in  the  spillway  fox  the  full  spillway  height  of 
3  feet  and  that  the  water  level  was  approximately  18  inches  below  the  top  of  the 
boards.  On  March  3,  1972  the  dam  was  reinspected  by  our  staff  and  the  water  had 
J  sen  to  the  top  of  the  flashboards  and  was  flowing  over  the  top  of  the  boards 
j-st  above  the  top  of  the  concrete  wing  walls  of  the  spillway.  It  was  also  noted 
that  above  the  top  of  the  concrete  wing  walls  there  are  unprotected  earth  side- 
;  opes  to  the  top  of  this  earth  dam.  There  is  a  definite  hazard  associated  with 
•  ie  existing  use  of  flashboards  at  this  dam  in  that  the  earth  side-slopes  could 
become  eroded  leading  to  a  failure  of  the  dam. 

It  is  also  noted  that  there  was  seepage  detected  near  the  downstream  toe 
the  earth  embankment. 


We  request  the  followingi 


That  you  submit  a  report,  prepared  by  an  engineer  registered  in 
the  State  of  Connecticut  with  an  hydrologic  study  of  the  maxi¬ 
mum  runoff  expected  from  the  drainage  area  and  an  hydraulic 
analysis  of  the  spillway  capacity. 


- -  -'.J,., 


n  nnsiPA.  -  kdU  knoJze  CUul  WMsied,. 


/*■  N 

>■  5 


2 


2.  That  if  such  report  indicates  an  inadequate  spillway  capacity 
(considering  two  feet  of  freeboard)  that  engineering  plans  be 
submitted  to  provide  adequate  and  safe  outflow  capacity  for 
flood  flows. 

3. '  That  all  boards  be  immediately  removed  from  the  spillway  until 

such  report  is  submitted,  at  which  time  the  replacement  of 
some  of  the  boards  would  be  reevaluated,  unless  other  evidence 
indicates  that  leaving  them  would  not  endanger  the  safety  of 
the  structure. 

4.  That  an  engineering  report  as  specified  in  item  #1  be  submitted 
by  June  21,  1972;  that  plans  as  specified  in  #2  by  submitted  by 
July  30,  1972,  that  indicated  work  be  completed  by  October  30, 
1972. 


We  request  a  reply  within  two  weeks  as  to  your  intentions. 


Very  truly  yours, 


lOiljg 


William  H.  O'Brien,  III 
Civil  Engineer 


aclosure 
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INTERDEPARTMENT  MAIL 

DAT* 

April  5,  1972 

il 

DEPARTMENT 

Water  &  Related  Resources 

•M 

Lctor  F.  Galgowski,  Supt.  of  Dam  Maintenance 

DEPARTMENT 

Water  &  Related  Resources 

Ut 

Howard  Reservoir  Dam,  Manchester  3  H6.BH7.1P1.9 


Dam  inspected  by  undersigned  on  March  1,  1972.  A  sizeable  wet 
area  at  the  toe  of  the  dam  was  noted.  This  should  be  rechecked  after 
the  snow  melts. 

A  number  of  trees  growing  on  the  dike  north  of  the  spillway 
should  be  removed. 


Two  inch  flashboard  planks  to  a  height  of  36  inches  were  bolted 
to  the concrete  abutments  with  angle  iron  brackets. 


At  the  time  of  inspection  the  water  level  was  18  inches  above 
the  concrete  spillway  crest. 


Supt.  of  Dam  Maintenance 


VFGsljg 
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HOWARD  RESERVOIR  DAM 


.  Outlet  pipe  from  toe  drainage  system. 


HOWARD  RESERVOIR  DAM 


View  of  spillway  channel  looking  upstream. 


HOWARD  RESERVOIR  DAM 


HOWARD  RESERVOIR  DAM 


10.  Downstream  spillway  channel  at  confluence  with  Porter  Brook 
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